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SCIENCE AND GOVERNMENT 


By Dr. HAROLD G. MOULTON 
PRESIDENT OF THE BROOKINGS INSTITUTION 


THE term “science” is in some ways ambiguous and 
confusing: to some it merely connotes an area or field 
of study—seience as distinguished from art or litera- 
ture; to some it suggests a body of exact principles 
regarded as of fixed and unchanging character—called 
a science; to still others it means a particular method 
of analysis—the method of science. What we are 
really interested in should be the scientific spirit, 
Which is an attitude of mind, rather than a field of 
inquiry, a body of principles or a particular method 
of analysis, 

The objective, open-minded, scientific outlook is not 
restricted to natural phenomena or to any particular 
field of investigation, nor is there any single method- 
ology or technique for scientific inquiry. There are 





as many different methods of observation, experimen- 
tation and analysis as there are divisions of science. 
Even a single research project may require the use 
of several methods. True scientists are alike only in 
their pursuit of the common purpose of deriving their 
conclusions from ascertained facts. 

It is this scientifie outlook, this scientifie attitude, 
this scientific frame of mind with which we are con- 
cerned when considering the problems of modern gov- 
ernment. If we are to conduct the greatest of all 
businesses, namely, that. of government, with even a 
reasonable degree of proficiency, if we are to maintain 
a stable and efficient democratic, political system, it 
seems obvious that the effort must be increasingly 
animated by and permeated with the scientific spirit. 
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This is because of the preponderant, if not control- 
ling, importance of government in the entire scheme 
of things. 


SCIENCE, INVENTION, BUSINESS ORGANIZATION, 
ECONOMICS AND GOVERNMENT 


The overwhelming importance of government re- 
quires amplification. The achievement of higher 
standards of living depends basically upon the com- 
bined influence of the following factors: (1) Natural 
and human resources; (2) scientific discoveries; (3) 
inventions; (4) engineering applications; (5) busi- 
ness organization and management; (6) the eco- 
nomic system; and (7) the governmental system. 
Scientists, inventors, engineers, business managers 
and professional students of economics and govern- 
ment are in final analysis cooperating in a common 
objective—that of increasing the capacity of the 
people to satisfy their wants. 

Each of these groups naturally likes to think of 
itself as of primary importance; but the sanest con- 
ception is that each group is an essential part of a 
larger whole. Scientific discoveries would not yield 
practical results if we did not have invention; pat- 
ented technological apparatus and devices would be 
impotent were it not for engineering applications to 
productive processes; engineering can function only 
in conjunction with a business enterprise which ap- 
praises the feasibility of new developments in rela- 
tion to other factors of production and the potenti- 
alities of profit and loss; the individual business 
enterprise in turn will be thwarted if the economic 
system is defective; and the function of the eco- 
nomic system is in turn dependent upon the char- 
acter of the governmental organization which has 
been developed. 

As a result of a combination of developments, 
which can not here be summarized, these various fac- 
tors came to work together so effectively as to give 
us a century or more of phenomenal progress. As 
we look foreward, continued advancement will depend 
upon the degree to which we can continue to make 
these interrelated parts of the complex society in 
which we live work effectively together. 

I venture to suggest that the surest means of re- 
solving the prevailing confusion of our time and of 
finding solutions to the baffling problems now con- 
fronting civilization lies in a reintegration of knowl- 
edge through the systematic study of the various fields 
of science conceived as a whole. This is the primary 
responsibility of the university, the very name of 
which denotes the universality of its interest. This 
is the only agency of sufficient breadth and scope to 
envisage and comprehend the problem as a whole. 
But the university can not succeed if it merely as- 
pires to be universal in the sense of touching all 
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fields. It must somehow integrate the various fields 
of knowledge. 


ScIENCE IN GOVERNMENT 


Is this greatest of all businesses—upon which every 
other business depends—condueted on scientific prin. 
ciples? As the job to be done grows in magnitnde 
and complexity does it tend to become more or less 
scientific? What, if anything, can individual sejen. 
tists or the scientific societies do to further the deyel. 
opment of science in government? 

It should be pointed out in the first place that goy- 
ernment agencies—federal, state and local—have long 
recognized the importance of s¢tience and scientists, 
For more than a century the government has in one 
way or another fostered and actually conducted sci. 
entific work in various fields. This is well illustrated 
by the organization of such agencies as the U. §, 
Geological Survey and the Bureaus of Reclamation 
and Mines. In the fiscal year 1938 the federal goy- 
ernment spent $8,940,000 on aviation service and de- 
velopment; $4,876,000 on the Bureau of Plant In- 
dustry; $2,875,000 on the Bureau of Engineering, 
and $2,214,000 on the Bureau of Entomology and 
Plant Quarantine. Other agencies devoted to scien- 
tifie work, with expenditures running well beyond a 
million dollars, were the Forest Service, the Ordnance 
Department, the Bureau of Mines, the Soil Conser- 
vation Service, the Bureau of Animal Industry, the 
Bureau of Chemistry and Soils and the National 
Bureau of Standards. Surveys and maps in that 
year cost the federal government $11,185,000. © In the 
field of social science and statistics expenditures ran 
to $18,552,000 for such bureaus as Census, Agricul- 
tural Economies, Foreign and Domestic Commerce, 
Labor Statistics, and such commissions as National 
Bituminous Coal and United States Tariff. 

The grand total for research expenditures in that 
year from the regular funds of the Treasury 
amounted to $77,443,000. The number of scientists 
in the employ of the federal government was more 
than 40,000 in 1939. In war-time, of course, it is 
very much larger. 

The government has also recognized the importance 
of using the scientific resources of agencies outside 
the government. Mention need only be made of the 
National Academy of Sciences, the National Research 
Council and the Social Science Research Council. 


SCIENTIFIC RESEARCH INTO GOVERNMENT 
OPERATIONS 


The discussion which we have just coneluded has 
related to the actual conduct of scientific research by 
the government and to the use of scientifically trained 
men by the government in connection with its mani- 
fold problems. Attention must now be called to the 
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fact that there has also been no small amount of sci- 
entifie research with respect to the operations of goy- 
ernment itself. ’ 

The federal government has from time to time 
sought or availed itself of the aid of scientific experts 
in the field of publie administration. For example, 
the Government Research division of the Brookings 
Institution was responsible for the establishment and 
the early development of the budget system of the 
United States government. In innumerable eases this 
institution has been called upon both by committees 
of Congress and by government departments for ad- 
vice and counsel with respect to both administrative 
and economic problems. Other scientific agencies 
have also made studies of federal government opera- 
tions, and the counsel of individual scholars has been 
sought very frequently. 

Similarly, state and municipal governments have 
been availing themselves increasingly of the services 
of trained students of public administration. The 
Brookings Institution has made comprehensive sur- 
veys of the administrative organization of some seven 
states. Other scientific groups in this field have made 
many studies of state, and especially of local, gov- 
ernment problems. Twenty-nine states now maintain 
fully staffed legislative reference services to obtain 
information regarding the subject-matter of proposed 
laws and to assist in the drafting of bills. Eight 
states have organized legislative councils to study 
problems of government in the interim between ses- 
sions of the legislature. While these are composed 
of members of the legislature they usually have per- 
manent staffs to make studies of matters which will 
be the subject of legislation at the next session. 

The organization in 1907 of the New York Bureau 
of Municipal Research marked the beginning of syste- 
matie study of city government administration. At 
the present time there are over 200 agencies devoted 
to research in the broad field of government. Of 
these eight are national in scope, 57 conduct state- 
wide activities, and 140 are concerned with purely 
local problems. In addition, 29 universities and col- 
leges maintain separate departments devoted to ad- 
ministration and government. Most of these agencies 
receive their funds from private sources. 


From the factual information which has here been 
presented it is evident that our governments have not 
been unaware of the existence of science and scien- 
tists. Enormous sums of money are annually spent 
by the government in fostering scientific research; the 
government departments and bureaus are manned by 
an abundance of personnel with excellent scientific 
training; and extensive use is made by government of 
scientifie agencies. At the same time many agencies 
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have been devoting themselves to the scientific study 
of government operations. 

And yet it is unfortunately true that major govern- 
mental policies appear to be formulated and adminis- 
tered with little regard to the scientific point of view. 
In our darker moods it almost seems as though sci- 
ence were ignored entirely. 


SOURCES OF WEAKNESS 


The failure of the government to make more effec- 
tive use of science in policy determination is attribut- 
able chiefly to shortcomings in the organization of our 
governmental and political system. 

In the first place, a large proportion of the scien- 
tists employed by the government are specialists in 
particular bureaus or agencies and are in no wise 
concerned with policy formulation. They are simply 
“doing their scientifie work,” much as individuals in 
universities and industrial research laboratories carry 
out their favored projects. In the departments or 
agencies which are more directly concerned with 
policy the scientist’s is not the determining voice. 
Policy determination lies chiefly with the overhead 
administrators, who are nearly always political ap- 
pointees. 

Even in cases where the scientist has a part in the 
formulation of a department’s or bureau’s policy the 
result which can be achieved is limited by the lack 
of coordination with other departments. No means 
exists whereby a scientifically determined policy in 
one department can be articulated with the policies 
of other departments. In other words, there is no 
means whereby groups of scientists in the government 
ean collaborate in the working out of an integrated 
program. ’ : 

It should be recorded here that scientists in the gov- 
ernment are all too often interested chiefly in the 
maintenance of their particular jobs and their organi- 
zational set-up. Through their bureau chiefs they 
lobby for the continuation and expansion of their 
work, and they steadfastly resist reorganizations which 
might adversely affect their particular interests. 
Moreover, all too few research projects conducted 
within the government have any terminal dates. They 
continue year after year, the results often growing 
thinner and thinner, although there ‘is no reduction 
in the amount of money and personnel utilized. 

The second difficulty is more or less inherent in the 
varied character of our representative government. 
Laws are made by Congress and congressmen repre- 
sent the people of their districts. Our system as a 
practical matter operates on the conception that con- 
gressmen are the mouthpieces of their constituents, 
not the brains thereof. Because of this and the added 

















fact that reelection is a pressing problem, it is diffi- 
cult for congressmen to take a genuinely national 
point of view with respect to many types of legisla- 
tive measures. 

This fundamental shortcoming is in some degree 
mitigated by the system of standing committees where 
legislative measures are formulated. These standing 
committees as a rule undoubtedly consider their prob- 
lems from a much broader point of view than can the 
individual congressman. But they are nevertheless 
subject to pressures from their own constituents and 
they of course recognize that the recommendations of 
the committee must meet the approval of Congress as 
a whole. Hence they may refrain from recommen- 
dations which they would like to see incorporated 
because of the knowledge that the temper of the 
country and of Congress is hostile. 

The prevailing philosophy has been that if we fol- 
low the “will of the people” we will not go far wrong. 
But even when the people of the various sections of 
the United States are well informed a majority vote 
recorded through their elected representatives will not 
necessarily yield a scientific result. Suppose, for ex- 
ample, an omnibus waterway bill is before Congress, 
a bill which authorizes expenditures on harbors, 
canals, rivers and creeks located in 40 states. The 
people of each of these states may well be for this 
bill because of the local benefits conferred, whereas 
the representatives of the other states might well be 
against it. The bill would carry not because either 
group had looked at the problem of waterway expen- 
ditures from the standpoint of the most economical 
type of national transportation, but simply because 
those who stood to get some local aid from the federal 
treasury outnumbered the others. 

A very wise candidate for the presidency long ago 
refused to take a stand on the tariff because, he said, 
the tariff is a local issue. What he meant was that 
no section of the country looked at the tariff from a 
national point of view. The people of each section 
-were for it or against it depending on how they 
thought it might affect their particular regions. 

To guard against a faulty impression, let me now 
add that in numerous fields, and I think increasingly 
as the years pass, congressional committees, with the 
aid of scientifically trained personnel, are giving at- 
tention to the broader national implications of poli- 
cies. But so long as they are subject to pressures 
which arise from the self-interests of local constitu- 
encies there will be very real limits to the extent to 
which an over-all objective scientifie point of view can 
be obtained. 

There remains to be considered the factors which 
influence the most powerful agency in the formulation 
of national policies, namely, the presidency. The 
President has at his command the scientific resources 
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of all the various scientific bureaus and agencies, At 
the present time he also has an extensive personne] 
that is under the immediate direction of the Executiye 
Office. Moreover, he is privileged to call upon the 
services of scientific groups and individuals who are 
not directly connected with the government. 

A president may use the findings of scientific agen. 
cies in a truly scientific way—for the purpose of 
developing the soundest possible national policies. 
Or he may use these resources for the purpose of sup- 
port for policies which have been predetermined hy 
political considerations. As the primary seat of 
power, the President is in a position to exert pressure 
throughout the administrative personnel of the goy- 
ernment. The scientific personnel in government 
departments may assemble the data required with 
true scientific objectivity; but they are usually de- 
barred from interpreting the meaning of the data 
or formulating conclusions to be drawn therefrom, 
This, as previously indicated, is the function of the 
bureau chief who is nearly always a part of the 
political hierarchy. In short, scientific men can be 
scientific up to a point; and the point beyond which 
they can not go is usually the vitally important point. 

The President occupies a much more detached posi- 
tion than do the members of Congress, especially of 
the House of Representatives. As the representative 
of all the people he is able to think more nearly in 
national terms. But the President is head of his 
party and he must be constantly looking forward to 
the reaction of the public to the party’s policies. 
Before he is well seated consideration must be given 
to the biennial elections of the House—because it is 
necessary to maintain control in the House. Very 
soon he must be thinking of re-election for a second 
term, or at any rate to the maintenance of the party 
in power. For these reasons he ean not overlook the 
bearing of legislation upon particular states because 
it is commonly essential that certain key states be 
carried by the party. So long as we have a party 
system dependent for its perpetuation upon the good- 
will of the people, popular reaction to national poli- 
cies will play a role of great importance, and popular 
opinion is not synonymous with scientifie opinion. 

To some the easy answer to the problem of efficiency 
in government is simply to elect better and abler men 
—for both congressional and administrative offices. 
In so far as this can be achieved it would of course 
be helpful; but the able, objective, scientific man may 
rightly feel that the opportunity under all the cir- 
cumstances is not an engaging one. The scientific 
man does not make a good mouthpiece. He likes to 
think for himself. And since he is constrained by 
the facts, he is not likely to be the most effective type 
of campaign orator. 


The general conclusion to which this discussion !eads 
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‘; that there 1s no easy road to efficiency in govern- 
ment. All of us—scientists, business men and lay 
publie—must take an active and continuous interest 
in government—federal, state and local. We must 
inform ourselves on the issues involved in succeeding 
campaigns. We must elect honest, public-spirited 
and able servants. We must if possible make public 


SCIENCE 


527 


office-holding—all along the line—a high calling, a 
worthy and rewarding career for any one. But this 
can not be fully accomplished until the federal gov- 
ernment is so organized as to permit and foster think- 
ing on the part of our representatives in terms of 
the national welfare as a whole rather than in terms 
of sectional and local special interests. 


WARTIME CHEMICALS FROM NATURAL GAS. II 


By Dr. GUSTAV EGLOFF 


DIRECTOR OF RESEARCH, UNIVERSAL OIL PRODUCTS COMPANY, CHICAGO, ILLINOIS 
PRESIDENT, AMERICAN INSTITUTE OF CHEMISTS 


With the number of research men in the field of 
synthetic rubber, with expenditures of millions of 
dollars yearly, one can feel confident that synthetic 
rubber tires will evolve with a life of at least 100,000 
miles or, expressed another way, the tires may well 
outlive the motor ear. 

As far as the author is concerned, synthetic rubber 
in the United States is here to stay and will be a per- 
manent industry during the next peace period. With 
the fall of Singapore our greatest source of natural 
rubber was cut off. Natural rubber (December, 1941) 
cost about 22 cents per pound. The price ranged 
through the years from 3.5 cents to over one dollar 
per pound. It can be stated that synthetic rubber in 
mass production will cost less than 15 cents a pound. 

Does this mean that natural rubber will not have 
its uses? As far as tires are concerned, it will not 
have the dominating position it has held heretofore. 
Qne may be certain that as good as synthetic rubber is 
to-day, it will be far surpassed by that yet to come. 
The properties of the rubber desired will be under 
close chemical control based upon the high purity of 
the components started with, catalyst and precise con- 
ditions to yield the finished product. Natural rubbers 
vary widely in properties, due to many factors. Pro- 
ducers of natural rubber depend upon the life cycle 
of the rubber tree, climatic and soil conditions, while 
the chemically produced rubber will have the exact 
properties for which its strueture and use was de- 
signed. Natural rubber contains a number of un- 
known components, whereas synthetic rubber has one, 
two or three components of known characteristics. 

Natural gas is an important source of high ex- 
Plosives. Natural gas in some parts of the country 
is being eraecked into hydrogen, which is combined 
with the nitrogen from the air, producing synthetic 
ammonia. The ammonia is readily oxidized with air 
into nitrie acid. Combination of the ammonia and 
nitric acid produces ammonium nitrate. 

In World War I the maximum toluene production 





was at the rate of 15,000,000 gallons a year, and prac- 
tically all came from coal carbonization plants to de- 
rive coke for steel making, with toluene as a by-prod- 
uct. The toluene production in World War II from 
coal carbonization is at the rate of over 25,000,000 
gallons a year. According to published reports the 
demand for toluene is from 250 to 300,000,000 gallons 
a year—the difference between the volume of toluene 
from coal and the total demand will come from petro- 
leum, i.e., ten to twelve times as much from petroleum. 
In comparing the two wars the increased demand for 
toluene is from sixteen to twenty times. On a T.N.T. 
basis World War I ealled for 150,000,000 pounds, 
whereas the present war calls for 3,000,000,000 pounds 
a year. Benzene is readily converted into carbolic 
acid or phenol through chlorination and hydrolysis. 
Combine the phenol with nitric acid and pictrie acid is 
the result, a high explosive, and when synthetic am- 
monia reacts with picrie acid, ammonia picrate is 
formed, another high-grade explosive. The ammo- 
nium picrate is relatively stable, but when picric acid 
is used, it reacts readily with iron to form iron picrate, 
a very unstable compound that has a habit of ex- 
ploding when least expected. That is what happened 
in a number of plants in World War I. 

Many natural gases contain hydrogen sulfide, which 
when oxidized with air is converted to sulfuric acid 
necessary in so many arts, particularly high explo- 
sives. A number of commercial units are producing 
sulfurie acid based on hydrogen sulfide or elemental 
sulfur produced from natural gas as a starting mate- 
rial. So we have sulfurie and nitrie acid, both pro- 
duced from natural gases, raw materials necessary for 
high explosives needed in this present war, some of 
which are on a scale over twenty times that of World 
War I. 

An important substance in war is glycerine for the 
production of trinitroglycerine, the commonest form 
of which is dynamite. The main source of glycerine 
has been in the splitting of fats to glycerine and fatty 
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acids in the soap-making industry. As is well known, 
a campaign is on for the conservation of cooking fats 
of all kinds which has been requested by our govern- 
ment. These fats have many uses, one of them being 
the manufacture of soap and glycerine. A few years 
ago a glycerine-making process was developed by 
the petroleum industry starting with propane or pro- 
pylene, which are chlorinated and then hydrolyzed to 
glycerine. The glycerine is then nitrated to trinitro- 
glycerine. 

Nitroparaffins from natural gas may well develop 
into one of the newer and valuable sources of high ex- 
plosives. Methane gas when nitrated produces tetra- 
nitromethane. This compound is the most destructive 
explosive known to man. This product is a very high 
explosive, extremely difficult to handle. About twenty 





the year 1882, was still a laboratory curiosity unti) th, 
end of 1930, when it was first applied in human anes. 
thesia. It has been rather widely adopted since a 
being one of the safest anesthetics. Cyclopropane 
produced from either propane or propylene by a 
series of chemical reactions is less explosive jn the 
hospital than either ether or ethylene. 

Olefins have been investigated as fruit-ripening 
agents and for use in inducing an accelerated plant 
growth. The first gas to be utilized for this Purpose 
was ethylene, which was first used in an impure form 
—the fumes from a kerosene stove were found to be 
effective in bringing about the ripening of citry 
fruits. Ethylene was the agent responsible for the 
ripening. 

Ethylene and propylene stimulate potato growth, 
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years ago in a university laboratory in Switzerland, 
they were working with tetranitromethane, which is 
usually a reaction product of toluene nitration in 
small concentrations. Ten grams of tetranitrometh- 
ane killed ten individuals, wounded twenty and nearly 
wrecked the building. Unfortunately, no commercial 
process has been worked out to make this product 
available for use by our forces. Fig. 1 shows the 
importance of nitro compounds in the manufacture 
of explosives. 

Anesthetics are vital in a world at war. One of the 
primary needs of the medical profession has been 
anesthetics which do not have post-operative dangers 
due to pneumonia and nausea. Ethylene has been 
shown to have properties superior to those of ether 
and nitrous oxide. Deep surgical anesthesia is readily 
induced by ethylene and insensibility to pain comes 
rather quickly. A general feeling of well being and 
comfort with no harmful after effects is present when 
ethylene is used. Cyclopropane, although known since 


and have been found to shorten the growth season 
for tomatoes, grapefruit and oranges. The German 
Botanical Society reports that up to a 100 per cent. 
increase in the yield of potatoes ean be obtained when 
the seeds are treated with ethylene gas. “The tubers 
of plants grown from seed potatoes which had been 
exposed for twenty-four hours to atmospheres ¢on- 
taining 7.5, 15 or 30 per cent. gas at 65° F. were more 
numerous, larger and richer in vitamin C. It 1 
claimed that this process is cheaper than the applica- 
tion of hormones.” 

Researches by the Russians on butylene gas showed 
a stimulating effect on the maturing time of such trees 
as the walnut, peach, apple, cherry, plum, apricot and 
pear. In periods when the season is too short to allow 
the full maturing, due to winter weather being so pt 
longed that flower formation and fruit setting ate 
delayed, butylene may be used to hasten the growth 
period. The procedure adapted to plant treatment 
consisis of enclosing the trees in tents or gastight 
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covers for about two weeks before the normal or de- 
sired leafing, #.¢., start of the growth cycle. Butylene 
js passed into the tent in about one part per 100,000 
parts of air, at temperatures between 69° and 100° F. 
for a period of one to two hours. 

Another method for ripening fruits is to use pentyl- 
enes, hexylenes and heptylenes from cracked gasoline. 
Addition products of the unsaturated hydrocarbons 
derived from cracking, such as ethylene di-iodide, 
ethylene butyrohydrin, ethylene acetohydrin and ethy]- 
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polymerization. Stemming from these reactions, the 
entire plastics industry has built up new materials 
and replacement products for many structural mate- 
rials and rubber. Fig. 2 shows some of the deriva- 
tives of the unsaturated hydrocarbons from natural 
gas.” 

The materials which are outlined in the chart have 
many uses besides plastics as the intermediates shown 
are a typical cross section of the chemicals derived 
from natural gas. The finished plastics, as well as the 
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ene formohydrin are also used as agents for further- 
ing the ripening of fruit. 

The skin of the green fruit absorbs the olefin or 
olefin derivative, destroying the chlorophyl. The 
advantage in using liquids as ripening agents is that 
they are absorbed and continue their action after re- 
moving the fruit from the liquid; after storage under 
normal conditions, the ripening is complete. 

Natural gas hydrocarbons can be used as basic ma- 
terials for the synthesis of plastics after forming 
olefinic hydrocarbons. There are three basic reactions 
which in various combinations are used to produce 
Plasties from the derived hydrocarbons; they are 
oxidation, halogenation (mostly chlorine is used) and 


intermediate compounds, find use as paints, varnishes, 
addition products for lubricating oils and molded ma- 
terials. Their intermediates are used as_ solvents, 
cleaning agents, and as additives for various types of 
products. 

The coming importance of plastics can not be over- 
emphasized at this time, since airplane manufacturing 
is ealling for more of the plastics for use in plywood 
planes. Steel now used in many places is being re- 
placed by plastics. In the war industries where the 
fabrication of planes takes place, the methylmetha- 
erylate resins are used as the transparent non-shatter- 


2R. L. Wakeman, Nat. Petrolewm News, July 23, 1941, 
p. R-226. 
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able parts where great visibility is necessary, and this 
will undoubtedly be used by the automobile industry 
after the war is over. A high degree of visibility 
from all over the motor car will be worked into the 
new design requiring less supporting frame work, and 
a clear vision rooftop with sliding window will un- 
doubtedly take the place of present designs. In fact, 
the motor car of the future may well be substantially 
all plasties. 

At the present time any of the components neces- 
sary for the manufacture of plastics of all types can 
be made from natural gas. One of the important sub- 
stances for the Bakelite type of plastic manufacture is 
formaldehyde, made largely from the methanol or 
wood alcohol by the catalytic reaction of carbon 
monoxide and hydrogen at high pressures. For a 
number of years formaldehyde and methanol have 
been produced from the oxidation by air of natural 
gas. This process can be readily expanded to pro- 
duce all the formaldehyde necessary in the ever-ex- 
panding Bakelite program. The phenol or carbolic 
acid and ecresols, ete., are also potentially available 
from natural gasoline. 

One big field of research and development that 
merits discussion is carbon monoxide and hydrogen 
or the water gas reaction to form hydrocarbons. In 
the United States we have over 2.6 trillion cubie feet 
of natural gas yearly production. This gas contains 
about 90 per cent. of methane which can be converted 
into carbon monoxide and hydrogen by high tempera- 
tures in the presence of steam. In Germany the 
Fischer-Tropsch process has been developed to pro- 
duce oil from carbon monoxide and hydrogen at the 
rate of about 15,000,000 barrels a year. The hydro- 
carbons produced are methane, ethane, ethylene, pro- 
pane, propylene, butanes, butylenes, gasoline, gas oil 
and Diesel oil to solid paraffin wax. The reaction 
takes place in the presence of a catalyst, which may be 
oxides of nickel, chromium or cobalt, using tempera- 
tures of 400° F. and pressures of the order of 200 
pounds. 

The gasoline produced by the water gas reaction is 
poor in quality with about a 40 octane rating. The 
gasoline has to be cracked thermally or catalytically 
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into higher octane fuel. The gasoline fraction }oj) 
ing up to 300° F. contains olefins which polymeriz, 
with each other to form lubricating oil. These lubri- 
eating oils are produced commercially in Germany 
and some of them are high grade. The balance of 
the gasoline fraction, the paraffins, hexanes, heptanes, 
octanes may be thermally cracked under controlle 
conditions to make more olefins which in turn are ¢op. 
verted into lubricating oil by polymerization. A por: 
tion of the synthetic oil is a high grade Diese] 9j) 
with octane number of over 100. The Diesel oil fya¢. 
tion is blended with lower grade Diesel oils to jy. 
prove its quality. 

Paraffin wax, which is also derived from the wate; 
gas reaction, is oxidized with air to make fatty acids, 
The fatty acids are reacted with potassium or sodiuy 
hydroxide, and soap is produced. The last report 
out of Germany is that one small cake of soap js 
allotted per inhabitant per month, and much of jt 
comes from this paraffin wax. In 1938 and previous 
years also, conversion of paraffin wax from the water 
gas reaction, coal carbonization, and petroleum, was 
earried out forming fatty acids. In addition, these 
fatty acids are combined with synthetic glycerine to 
make fats for food. Glycerine and soap are produced 
(U. S.) from the splitting of fats, but the Germans 
are reversing the process in order to produce edible 
fats for food. It is not the type of fats to which we 
are accustomed, but it is helpful under the critical 
food conditions existing in Europe. 

An enormous amount of research is going forward 
in a study of natural gas and gasoline to enhance their 
importance in the war effort—through solvents, plas- 
tics, high explosives, acetylene, synthetic rubber, lu- 
bricating oils and aviation gasoline. As a matter of 
fact, if one starts with methane gas alone, all the 
known synthetic products that man has produced in 
organic chemistry can be derived, and there are over 
500,000 different ones. Any synthetie product de- 
sired can be produced at a price; the hydrocarbons 
are all potentially available to be converted into the 
manifold products that man requires in a moder 
world. 


SCIENTIFIC EVENTS 


THE GUJARAT PREHISTORIC EXPEDITION 

AccorDING to Current Science, Bangalore, India, a 
press communiqué from the director-general of arche- 
ology in India makes the following report: 

The Archeological Department has recently organ- 
ized an expedition for the study of the prehistory of 
Gujarat with the cooperation of a number of institu- 
tions and scholars. Although the department has 


hitherto organized systematic work on a large scale 
at sites belonging to the historie and _prehistori 
periods, particularly in Northern India, the ocew- 
rence and sequence of the earlier stone age cultures 
were not brought within the purview of its activities. 
Much interest has recently been taken in this subject, 
particularly since the British-American expeditio? 
led by Dr. De Terra, of Yale University, worked 
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the Ice Age and connected human cultures in North- 
west India and other areas. The archeological de- 
partment has now in hand a bibliography of South 
Indian prehistory, with a view to serve as the basis 
of future work. The pioneers of research in India’s 
stone age were geologists, particularly R. Bruce Foote, 
who, over 50 years ago, found paleolithic implements 
in Peninsular India so far north as Gujarat. One 
of the problems stated by Bruce Foote concerns the 
age of the paleolithie eulture in the Sarbarmati val- 
ley and the gap or distance in time between that and 
the neolithic or later stone age culture. This has now 
been investigated by the Gujarat Prehistoric Expedi- 
tion organized by the Archeological Survey. 

The area chosen for this year’s work is the Baroda 
State and parts of the Sarbarmati valley, which lies 
in the Vijapur Taluka and of the Narmada valley in 
the Sankheda region have already been surveyed. On 
the Sarbarmati the examination of the river bed for 
a length of nearly 25 miles has yielded hundreds of 
specimens of quartzite implements, mostly found em- 
bedded in the pebble conglomerate formation. The 
age of these deposits is indicated by the fact that 
nearly 80 feet of alluvial deposits and blown loess 
overlies the original river bed forming the habitat of 
early stone age man. This roughly indicates the age 
as some 50,000 years. Besides these early stone age 
finds, a number of microliths or tiny stone implements 
left by man have been recovered from the top strata 
of the loess hills. In the valley of the Narmada and 
its tributary, the Orsang, besides microlithie finds, 
paleolithics have also been discovered for the first 
time. 

Thanks to the ample facilities afforded by Sir V. T. 
Krishnamacharya, the Dewan of Baroda, it was pos- 
sible for the Archeological Department to extend this 
expedition to Baroda State. Two scholars especially 
trained in prehistory have been engaged by the de- 
partment, and the Deeean College Post-Graduate and 
Research Institute, Poona, lent the services of its pro- 
fessor of ancient Indian history. The Baroda Archeo- 
logical Department, the Gujarat Sahitya Sabha and 
the Gujarat Research Society have also cooperated. 
The results obtained so far have considerably ad- 
vanced the scientific knowledge of early man in India, 
and it is hoped that if this enterprise is continued 
on a systematic basis the story of India’s earliest in- 
habitants would be better known and a chapter of 
human endeavor in its earliest form unearthed from 
the fruitful banks of India’s rivers. 


OXYGEN MASKS FOR THE ARMY AIR FORCE 

F'trLp Museum, Chicago, has undertaken to super- 
Vise the production of oxygen masks for the Army 
Air Forees. This is the result of the combined appli- 
cation of the scientifically accurate measuring methods 
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used to gauge distinctive characteristics of groups of 
men and women, the researches of medical officers 
attached to the Army Air Forces, the art of the 
seulptor in depicting human types and efficiency in 
military and manufacturing methods to maintain pro- 
duction. 

For flying in high altitudes, the pilots, bombardiers, 
gunners, radio operators and others require oxygen 
masks, and these must be accurately fitted to each 
man’s head. In an anthropometric survey of 2,000 
fliers, conducted by officers of the Aero-Medical Re- 
search Laboratory of the Army at Wright Field, 
Dayton, Ohio, it was found that the shapes and sizes 
of the heads of aviators could be reduced to seven 
basie composite types from among which the fliers 
could be properly fitted with masks. One of these 
head types—labeled No. 1, “the mean” type—corre- 
sponds to the fitting requirements of the majority of 
the fliers; the other six head types represent the ex- 
tremes of contours and out-sizes in all directions. 
The head models give the manufacturers of masks and 
headgear guidance in their production of the varia- 
tions required, and the quantities of each size needed, 
and assistance in the designing of new and improved 
products. An important improvement, for example, 
is the production of oxygen masks from plastic mate- 
rials, eliminating the necessity for rubber, formerly 
used, leaving such rubber available for other essential 
purposes. The U. S. Navy and the Royal Canadian 
Air Force are reported to be adopting the use of the 
same standards, and will receive their supplies from 
the Army. 

Seulpturing of the original master set of head 
models, based on the measurements furnished by aero- 
medical officers, was done by G. W. Borkland, presi- 
dent of the General Plastics Corporation, Chicago. 
This firm manufactures oxygen and gas masks and 
other equipment. After the master set had been ap- 
proved by Army authorities, the problem arose of 
producing in quantity sets of these model heads, 
which have to be micrometer-accurate to meet the 
medical and air-safety standards. 

Mr. Borkland and the Army authorities, being 
familiar with the work of the department of anthro- 
pology at Field Museum, decided to enlist the services 
of the museum laboratories and technicians. Produc- 
tion of accurate molds and from them of accurate 
plaster casts of the sets of aviators’ head types is 
consequently now well under way at the museum. 

The work of making the molds and casts has been 
placed in the hands of John Pletinckx and Joe B. 
Krstolich, sculptors on the museum staff. Twenty- 
eight sets, or 196 individual heads, have already been 
ordered, of which part have been completed. Further 
production on a larger scale is anticipated. 
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THE TEACHING OF TROPICAL MEDICINE IN 
MEDICAL SCHOOLS 


THE John and Mary R. Markle Foundation has 
appropriated $25,000 to the Association of American 
Medical Colleges to finance a program for the im- 
provement of teaching tropical medicine in the medi- 
eal schools in the United States and Canada. The 
development of this plan has been placed in the hands 
of a committee on tropical medicine of the association 
consisting of Dr. Henry E. Meleney, New York Uni- 
versity, chairman; Dr. Malcolm H. Soule, of the Uni- 
_ versity of Michigan, and Dr. Hiram W. Kostmayer, 

of Tulane University. The plan consists of offering 
to each medical school an opportunity for two mem- 
bers of its teaching staff to attend a two-months’ 
course in tropical medicine beginning on January 4. 

The Surgeon General of the Army has given per- 
mission for one representative from each school to 
attend the course in tropical medicine being given to 
medical officers at the Army Medical School, Wash- 
ington, D. C. This course consists of a broad survey 
of tropical medicine, and is intended for clinical in- 
structors in medical schools. 

The Department of Tropical Medicine of Tulane 
University has agreed to give a special course in 
tropical medicine in which particular emphasis will 
be placed upon the laboratory diagnosis, pathology, 
clinical aspects and prevention of tropical diseases. 
This course is intended particularly for physicians 
who will teach the laboratory aspects of tropical dis- 
eases. 

Each of these courses can accommodate thirty in- 
structors from medical schools. Travel and living 
expenses and, in the case of the Tulane course, a 
tuition fee, will be paid from the appropriation of 
the Markle Foundation. The deans of medical schools 
have been asked to nominate instructors to attend 
these courses, and the response indicates that each 
course will have a maximum attendance. Preference 
will be given to the schools whose instructors are now 
least well prepared to teach tropical medicine. 

It is recognized that there is also great need for 
instructors in medical schools to obtain practical ex- 
perience in tropical medicine. Preliminary inquiry 
indicates that such experience can probably be pro- 
vided in the American tropics later during the coming 
year. Candidates for such practical experience would 
be selected from among those who had completed the 
course at the Army Medical School or at Tulane and 
other instructors who have had academic training but 
not field experience in tropical medicine. 

The committee has also interested itself in the col- 
lection of teaching specimens and material for the 
teaching of parasitic and other tropical diseases in 
medical schools. The Army Medical School, with the 
cooperation of the National Institute of Health and 
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other institutions, is developing a distributing center 
for such material. Information concerning this cento, 
is being sent to the medical schools with instructiop, 
for the procurement of material either locally 5, 
from the center. It is expected that in addition to 
laboratory specimens of animal parasites, there may 
be available certain charts, lantern slides and motion 
pictures. 

The office of the Surgeon General of the Army has 
offered to make available to medical schools informa. 
tion which has been collected on the distribution of 
tropical diseases throughout the world. Plans fo, 
editing this material are in progress, and it is ey. 
pected that maps will also be prepared, and made 
available to medical schools, showing the world dis. 
tribution of the important tropical diseases. The 
Markle Foundation has made an additional appro. 
priation of $3,000 to the National Research Counc] 
for the preparation of this material. 


REPRINTS OF BEILSTEIN’S HANDBOOK 
AND OF CHEMICAL ABSTRACTS 

TueE Alien Property Custodian has seized the copy- 
right rights to the fourth edition of “Beilstein’s Hand- 
buch der organischen Chemie,” the bible of the or. 
ganic chemist. This work was originally published 
by Julius Springer, who issued Volume I of the main 
series in 1919. Subsequently additional parts were 
released at irregular intervals until there are now 29 
volumes of the “Hauptwerk,” plus a subject and 
formula index. In addition there are 27 volumes of 
the first supplement and one of the second, or 59 vol- 
umes in 49 covers, since more than one volume of the 
first supplement has, in several instances, been put in 
one binding. The cost of this set to date has been 
about $1,800. 

Due to the importance of this reference work in the 
war effort and because many of the earlier volumes 
now need replacement, the Orifice of the Alien Prop- 
erty Custodian has made arrangements with Edwards 
Brothers, Inc., Lithoprinters, Ann Arbor, Michigan, 
to photographically copy and reprint a limited edition 
of the entire series by the offset process. The only 
noticeable difference between the new and the original 
printing will be in the paper and binding. The 
former will be heavier and more durable, the latter 
heavy-weight library buckram. 

The printing schedule calls for about twelve vol- 
umes in December and completion of the work before 
next March. 


Incomplete sets of Chemical Abstracts have beet 


accumulated by many libraries. It appears in 4 


majority of cases that the shortages are Volumes |, 
2 and 3. Consequently the American Chemical So- 
ciety has made arrangements with Edwards Brothers, 
Due to 


Ine., to reproduce these three volumes. 
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mechanical difficulties the page size will be slightly 
snaller than the original, but the paper will be a little 
heavier. Since this work is undertaken solely to meet 


- qurent demands very few extra copies of any issue 


yill be made beyond those actually ordered. Should 
sufficient interest be shown this project may be ex- 
ied to inelude the first Decennial Index. 

Byron SOULE 


ten¢ 


THE RADIOLOGICAL RESEARCH LABORA- 
TORY OF COLUMBIA UNIVERSITY 


Tue establishment of a Radiological Research 
Laboratory in connection with the cancer research 
program of Columbia University is announced by Dr. 
Willard C. Rappleye, dean of the faculty of medicine. 
Dr. Rappleye said: 


The research in the laboratory will be mainly con- 
cerned with the study of the effect of radiation on living 
cells and the possibilities of altering resistance to radia- 
tion and to the introduction of chemical and endocrine 
substances that might conceivably have some bearing on 
the problem of cancer. 

Special attention will be given to setting up a satisfac- 
tory program of deep therapy treatment in which high 
voltage x-rays are used to penetrate deeply into the tis- 
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sues and destroy cancer. A million volt therapy machine 
will be installed in the Presbyterian Hospital in connec- 
tion with the plan. 


In addition to research in radiology, experiments 
will be carried on in the fields of chemistry, immunol- 
ogy, endocrinology and biology. The program repre- 
sents an effort to develop real authorities on cancer, 
of whom there are very few. Research will go beyond 
the ordinary hospital work and will be more of an 
experimental nature. 

Dr. Gioacchino Failla, physicist at the Memorial 
Hospital, has been appointed director of the labora- 
tory. Dr. Edith H. Quimby, associate physicist at the 
Memorial Hospital, and Dr. Titus C. Evans, assistant 
professor of radiology at the State University of 
Iowa, will be his associates. 

Dr. Failla was assistant to the scientific attaché at 
the American Embassy in Rome from 1918-19. He 
also served as chairman of the radiophysies section 
at the fifth International Congress of Radiology. Dr. 
Failla is a member of the Radiological Society of 
North America, of the American Radium Society and 
of the American Physical Society, and is a fellow of 
the Optical Society. He has been physicist at the 
Memorial Hospital since 1915. 


SCIENTIFIC NOTES AND NEWS 


Tue first three medals to be awarded in memory 
of Major General William Crawford Gorgas, Surgeon 
General of the United States Army before his retire- 
ment in 1918, will be presented, according to The 
Times, New York, by the Association of Military 
Surgeons of the United States at a luncheon to be 
held in the Cosmos Club in Washington on December 
15. The awards were established by John Wyeth and 
Brother, Philadelphia, and consist of silver medals 
and checks of $500. These will be awarded for their 
contributions to the health of the armed forces to 
Brigadier General Jefferson Randolph Kean, retired, 
chief surgeon of the Department of Western Cuba in 
1900; to Brigadier General Frederick Fuller Russell, 
who continued the researches of Dr. Walter Reed, 
and to Rear Admiral Edward Rhodes Stitt, who de- 
voted forty-two years of service to the Naval Medical 
Corps, ineluding eight years as Surgeon General. 


LizuTENANT COMMANDER ARTHUR P. BuackK, of the 
U. S. Naval Medical Corps (R), has received the Sir 
Henry Wellcome award for 1942 for a manuscript 
entitled “Measures of Preventive Medicine Recom- 
mended by the Federal Medical Services to Insure 
the Maximum Improvement of the Selectee of 1961 
over him of 1941.” The second award has been made 
to Lieutenant Colonel Henry Pleasants, Jr., West 
Chester, Pa., of the U. S. Medical Reserve Corps. 





These awards also are made by the Association of 
Military Surgeons of the United States. 


Dr. ARTHUR FREEBORN CHACE has been elected 
president of the New York Academy of Medicine for 
a two-year term. He succeeds Dr. Malcolm Good- 
ridge, who has become trustee of the academy for a 
five-year term. Dr. Chace has practiced medicine in 
New York City since 1903, and was professor of 
medicine at the New York Post-Graduate Medical 
School from 1912 to 1938. He was vice-president of 
the New York Academy of Medicine from 1937 to. 
1939 and a member of its board of trustees. Dr. 
Cornelius P. Rhoads, director of Memorial Hospital 
for the Treatment of Cancer and Allied Diseases, 
was elected vice-president for a term of three years, 
succeeding Dr. Henry W. Cave, who has been ap- 
pointed chairman of procurement and assignment of 
the War Man Power Commission in the 2d Service 
Command. 


Dr. Hueu L. Drypen, who has been for twenty- 
four years associated with the National Bureau of 
Standards, has been elected president of the Institute 
of the Aeronautical Sciences, New York. Dr. Dryden 
is the editor of the journal of the institute. 


Dr. J. Ben Rosrnson was elected to the presidency 
and C. Raymond Wells, of Washington, D. C., com- 
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mander, Navy Dental Corps, was named president- 
elect of the American Dental Association at the recent 
St. Louis meeting. 


New members of the Board of Trustees of the In- 
dustrial Hygiene Foundation, which recently held its 
seventh annual meeting at Mellon Institute, Pitts- 
burgh, have been elected as follows: Ned H. Dearborn, 
executive vice-president of the National Safety Coun- 
cil; Professor Philip Drinker, of the Harvard School 
of Public Health; Lieutenant Colonel A. J. Lanza, 
M.C., chief of the Occupational Hygiene Branch, U. S. 
Army, and Dr. C. D. Selby, medical consultant of the 
General Motors Corporation. John F. MeMahon was 
recently appointed managing director of the founda- 
tion to sueceed Dr. H. B. Meller, who retired from the 
active management because of ill health. Dr. Meller 
continues as consultant. Dr. Raymond Hussey, of the 
State Industrial Accident Commission, Baltimore, has 
become a member of the medical committee. : 


Dr. Cart A. Nav, director of the industrial hygiene 
division of the Texas State Department of Health, 
Austin, has been appointed professor of preventive 
medicine and public health at the University of Texas. 


Dr. A. R. Davis, professor of plant physiology and 
chairman of the department of botany of the Univer- 
sity of California at Berkeley, is serving as major 
in the Coast Artillery, U.S. Army. Lee Bonar, asso- 
ciate professor of botany, has become chairman of 
the department. 


Dr. Ratpx W. Macy, of the College of St. Thomas, 
St. Paul, has joined the Reed College faculty as pro- 
fessor of biology. 


Dr. Karu F. OEruern, head of the division of 
science and mathematics of the State Teachers Col- 
lege, California, Pa., has been commissioned lieuten- 
ant in the USNR. He reported to the Cornell 
University Naval Training School on December 1. 
Following preliminary training he will report to the 
Cruft Radio Laboratory of Harvard University. 


JoHN W. Moyer, taxidermist in the division of 
birds at Field Museum of Natural History, Chicago, 
has leave of absence from the museum to join the 
Navy. He has received a rating as chief specialist, 
and has been assigned to the Bureau of Aeronautics 
for special work in cinematography. 


Dr. JACK SHERMAN has leave of absence from the 
research laboratories of the Texas Company to enable 
him to engage in defense work as physical chemist 
for the National Defense Research Council, Office of 
Scientific Research and Development. 


Chemical and Engineering News reports that Dr. 
Pieter Honig, formerly director of the Experimental 
Station of the Java Sugar Industry at Pasoeroean 
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and during the past year director of the Rubber Rp. 
search Institute at Buitenzorg, Java, left Java fy 
the United States just before the surrender of th, 
Netherlands-Indies to the Japanese. He has been ap- 
pointed commissioner of the board in New York City, 
for the Netherlands-Indies, Surinam and Curacao, ang 
will direct post-war reconstruction problems in rely. 
tion to the agricultural industries of the Netherlands. 


Indies. 


Davip SEVLEVER, professor of hygiene and so¢ia| 
medicine, and general technical secretary of the De. 
partment of Public Health in Santa Fé, Argentina, 
is in the United States for three months on a Rocke. 
feller Foundation grant, to make investigations jy 
public health, hospitals and vital statistics. 


Dr. THoMAS Parran, U. 8. Surgeon General, has 
accepted membership on the sponsoring board of the 
National Jewish Hospital at Denver, a free, non-see. 
tarian medical center for the tuberculous poor. 


Dr. JuLIAN A. STEYERMARK, assistant curator of 
the herbarium of Field Museum of Natural History, 
who has been conducting the fourth Field Museum 
Botanical Expedition to Guatemala, has returned to 
Chicago. Thirty thousand plant specimens, repre. 
senting eleven thousand numbered collections, were 
obtained by the expedition. After two or three 
months, which are needed to wind up his work at the 
museum, Dr. Steyermark expects to take leave of 
absence to accept an appointment from the Bureau 
of Economie Warfare, which will send him early next 
year to South America on a special botanical mission 
of importance to the war. 


CHARLES A, ANDERSON, associate professor of geol- 
ogy at the University of California at Berkeley, has 
been given leave of absence at the request of the U.S. 
Geological Survey to make a study of strategic min- 
erals in the Pacific Coast states. He has started his 
survey in Washington, and plans to proceed south- 
ward through Montana and Idaho to Arizona and 
back along the coast to complete a cireuit of the 
western area. 


Dr. JoHN R. Pavt, professor of preventive medi- 
cine at the Yale University School of Medicine, wil 
deliver the third Harvey Society Lecture of the cur 
rent series at the New York Academy of Medicine on 
December 17. He will speak on “Poliomyelitis.” 


Dr. STANHOPE BAYNE-JONES, professor of bacter'- 
ology at the Yale University School of Medicine, 
colonel in the Medical Corps of the United States 
Army, will speak on January 13 on “Tetanus” before 
the Philadelphia County Medical Society. The lecture 
is one of the series of scientific lectures sponsored 
jointly by the society and by the College of Physi 
cians of Philadelphia. 
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Dr. Francis Peyton Rouvs, of the Rockefeller In- 
stitute for Medical Research, New York, delivered the 
fourth annual Barnard Free Skin and Cancer Hos- 
pital Lecture before the St. Louis Medical Society on 
November 17. His address was entitled “The Nearer 
Causes of Cancer.” 


Tue one hundred and twenty-fifth annual meeting 
of the New York Academy of Sciences for the presen- 
tation of the annual reports and for the election of 
officers will be held on Tuesday evening, December 
15, in the Roosevelt Memorial Building of the Ameri- 
ean Museum of Natural History. Addresses will be 
made by Dr. Frank Baldwin Jewett on “The Mobiliza- 


| tion of American Scientists for War” and by Dr. 


Igor I. Sikorsky on “Direct Lift Aircraft.” 


Tue sixty-ninth meeting of the American Astro- 
nomical Society under the presidency of Dr. Joel 
Stebbins will be held at Dearborn Observatory, North- 
western University, on December 28, 29 and 30. 


Tue U. S. Civil Service Commission announces 
that there is special need for workers who have basic 
training in economies, sociology and statistics. Sal- 
aries range from $2,000 to $6,500 a year. Informa- 
tion in regard to these positions can be obtained by 
addressing the U. S. Civil Service Commission, Wash- 
ington, D. C. 

A SCHOLARSHIP in chemical research at MeGill Uni- 
versity has been established by the Gottesman Foun- 
dation of New York. It is open to any British or 
United States graduate of a recognized university, 


® and is valued at $800 a year. 


Toe American Optical Company at Southbridge, 
Mass., has been awarded the E production emblem of 
the Army and Navy. 

At the request of the Internal Security Division 
of the office of the Provost Marshal General in the 
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War Department, a special course in “Plant Protec- 
tion Engineering” is being given by New York Uni- 
versity at its Washington Square Center. It is aimed 
to provide intensive training in methods of maintain- 
ing safety and security in industrial plants engaged in 
producing war materials. The course will be attended 
by some forty inspectors employed by the War De- 
partment in the various Army service commands in 
the East under its plant-inspection program, which 
is directed by Colonel A. B. Johnson, of the Internal 
Security Division. 


Arter the publication of Volume V, Number 4 
(December, 1942), the Journal of Geomorphology will 


suspend publication for the duration of the war. | 


This step is necessary, much to the regret of the edi- 
tors, because the war has resulted in the loss of almost 
all foreign subscriptions and has made it impossible to 
secure, from either American or foreign scholars, 
sufficient manuseripts of high quality. 


THE Board of Trustees of Stanford University has 
voted to accept as first-year students, beginning with 
the opening of the winter quarter on January 5, a 
limited number of highly competent students who 
have qualified for the senior year in high school. 
This plan will permit boys and girls 16 and 17 years 
of age to have at least one year of college life and 
work before being called to military service and will 
give the university an earlier opportunity to secure 
for the military and other war services young people 
qualified in such technical fields as medicine, engi- 
neering, chemistry, physics, mathematics, military 
science, industrial management, bacteriology, nursing, 
geology, mining, foreign languages, government eco- 
nomics and nutrition. All curricula will be ecoordi- 
nated with the needs of the Army, Navy and other 
governmental services and particularly with the re- 
quirements of the post-war world. 


DISCUSSION 


THE PRODUCTION OF SALTPETER IN THE 
SOUTH DURING THE CIVIL WAR 

THE recent paper by Dr. Eisenschiml on “The 
Chemist in Three Wars” is interesting and timely, 
but it contains one minor error which should be cor- 
tected. He states that during the Civil War salt- 
peter was mined from “deposits in limestone caverns 
near Columbia, Charleston, Savannah, Augusta, Mo- 
bile and Selma”; but eaves are not found in the 
Vicinity of these cities. 

The saltpeter used in the manufacture of gun- 
Powder for the Confederate Army was obtained 
through a special agency, known as the Niter and 
Mining Bureau, with Colonel I. M. St. John as its 


‘Otto Eisenschiml, ScreNcE, 96: 348, 1942. 





chief. Dr. Joseph LeConte, then professor of chem- 
istry and geology at the South Carolina College, was 
appointed chemist for the bureau with the rank and 
pay of major. LeConte states that it was his business 
to “test all nitrous earth whether from caves or niter 
beds,” and that he “visited all the niter caves in 
northern Georgia, Alabama and Tennessee, all the 
niter beds in South Carolina, Georgia and Alabama, 
and the iron mines and blast-furnaces at Shelbyville, 
Alabama.’ 

Nitrates were found in the eaves of Virginia, Ken- 
tucky and Tennessee, chiefly in the form of calcium 


nitrate. Bat guano and other organic material ac- 


2‘*The Autobiography of Joseph LeConte,’’ p. 184, 
New York, 1903. 
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cumulating in the caves underwent bacterial decom- 
position with the formation of nitric acid which 
reacted with the limestone to form calcium nitrate. 
The calcium nitrate was leached from the cave earth 
with water, and the resulting solution allowed to 
percolate through wood-ashes where a reaction took 
pleze between the calcium nitrate and potassium car- 
bonate with the formation of potassium nitrate. 
During the first World War, Thomas L. Bailey ex- 
plored the eaves in the eastern part of Middle Ten- 
nessee for the State Geological Survey in order again 
to determine the value of the caves as possible sources 
of niter.® 

The “niter beds” visited by LeConte are also re- 
ferred to as “niter plantations” and “nitriaries.” The 
largest nitriary, according to Colonel St. John, was 
located at Columbia, 8. C., with 45,000 square feet of 
surface under cover of open sheds. Here, 122 labor- 
ers were employed with 12 horses and 13 mules.* 

Beds of manure and other nitrogenous animal 
refuse, loosely piled in contact with wood-ashes de- 
rived from oak trees, were periodically moistened with 
urine. The sheds protected the beds from rain while 
permitting ready access of air. Decomposition re- 
sulted in the formation of ammonia, which, through 
oxidation, was converted into nitric acid. The nitric 
acid in turn reacted with the potassium carbonate of 
the wood-ashes to yield potassium nitrate. The im- 
portant role played by bacteria in this process for 
the formation of nitric acid was not discovered until 
several years after the close of the war. One group 
of bacteria brings about the formation of ammonia 
from organic matter, a second group oxidizes the 
ammonia to form nitrous acid, and a third group 
oxidizes the nitrous acid to nitric acid. 

Some nitrate was also obtained from the earth 
under tobacco barns, smoke houses and other build- 
ings. 

The importance of the nitriaries is evidenced by the 
fact that the applications of officers of the Niter and 
Mining Bureau for transfer to field service were 
denied and by the fact that conscript labor was used 
to supplement the work of slave and volunteer labor. 

STEPHEN TABER 


GEOLOGY DEPARTMENT, 
UNIVERSITY OF SouTH CAROLINA 


THE EFFECT OF DEHYDRATION UPON THE 
VITAMIN A CONTENT OF EGGS! 


TREMENDOUS quantities of fresh eggs are being 
dried for shipment to our armed forces and to our 


8 Report on the Caves of the Eastern Highland Rim 
and Cumberland Mountains, ‘‘The Resources of Ten- 
nessee,’’ VIII, 85-138, 1918. 

4 Official Records of the Union and Confederate Armies, 
Ser. IV, Vol. 3, p. 698-9. : 

1 Journal Paper No. 52 of the Purdue University Agri- 
cultural Experiment Station. 
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allies under the Lend-Lease Program. It is vitalj, 
important to know whether or not the nutritive value 
of eggs has been lowered during the dehydratioy 
process. Since vitamin A is one of the most labjl. 
food factors, a study was made to determine the effect 
of the dehydration process upon the vitamin A yalye 
of dried eggs. 

The samples of fresh liquid and dried eggs wer, 
collected at a commercial plant which employed , 
Mojonnier spray drier. In order to minimize gay. 
pling error, samples were collected every half hou 
during a six-hour period from large batches of mixed 
eggs as the homogenized eggs entered the drier anj 
from the dried eggs a few minutes later. From the 
samples collected on the hour, definite quantities of 
each sample were taken and made into one composite 
sample of liquid eggs and one composite sample of 
dried eggs. Similarly, the samples collected on the 
half hour were made into composite samples. [y 
order to test the uniformity of sampling, speetro. 
scopic examinations were made upon the two series 
of composite samples of liquid and dried eggs as well 
as upon the individual samples. 

For spectroscopic observations, samples were 
saponified and extracted with ether. Determinations 
of absorption were made at 3,240 A_ to indicate 
changes in vitamin A content and at 4,370 A to in. 
dicate changes in total carotenoid content. The char- 
acteristic absorption curves of extracts from fresh 
homogenized and dried eggs were identical in the 
visible region and very similar in the ultraviolet. 
The drying process caused less than 2 per cent. loss 
of carotenoid and ca. 5 per cent. loss of absorption 
in the ultraviolet. These losses are comparable to the 
sampling errors, which were small. Losses during 
storage of both liquid and dried eggs at —18° C. for 
14 weeks were no greater than those caused by drying. 

For the biological assays, the composite samples of 
liquid eggs were broken down into weighed portions 
of 25 grams each which were stored at —18° C. until 
needed when they were diluted to 500 ml with one pet 
cent. saline solution. The samples were assayed by 
the usual rat-growth method, using U.S.P. Reference 
Oil as a standard. The results of the biological assays 
indicated that little or no deterioration of the vitamil 
A took place during the dehydration. These sample 
compared very favorably on a moisture-free basis 
with potencies of approximately 44 I.U. per gram. 

S. M. Havae 
F. P. ZscHeile 
PURDUE UNIVERSITY AGRICULTURAL 
EXPERIMENT STATION 


THE PREPARATION OF HIGH-SCHOOL 
SCIENCE TEACHERS 


THE October number of School Science and Mathe- 
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lly matics contains an article on this subject by the mem- 
ne pers of the Cooperative Committee on Science Teach- 
The report presents the situation as it exists in 


On in”. 
ile Cdl all but the largest high schools. It points out 
ect that in the great majority of these schools a teacher 
ue of a science subject must be prepared to handle one, 
two, three or four other subjects. Under existing 
are wnditions many such teachers are not well prepared 
a io handle all the subjects and in some eases they are 
» not thoroughly prepared to teach any of them. Both 
7 the college and the state certification authority must 
- often accept some of the responsibility for the lack 
“ of preparation of these teachers. 
e 


A questionnaire sent to two hundred colleges re- 
yeals that in some of the schools definite special pro- 
grams for the preparation of science teachers have 
been set up. But in far too many no definite attempt 
has been made to correct the serious lack of prepara- 
tion. 

The committee recommends that approximately one 
half of the prospective science teacher’s program for 
the four years of college be devoted to courses in 
sience. This will permit of sufficient work in three 
sciences to give fairly adequate preparation and leaves 
ample time for the general education required. This 
will result in much better preparation for the science 


re 
ns 
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teaching demanded and will also give the student ade- 
quate preparation for good graduate work. 

The difference between the sciences is often com- 
pletely overlooked. Even the North Central Asso- 
ciation of Colleges and Secondary Schools considers 
science as a single subject and requires but fifteen 
hours preparation. A teacher may actually be as- 
signed to teach a science subject and never have had 
any college work in it. 

To correct these defects the committee proposes that 
as a minimum policy teachers of science be prepared 
in at least three sciences and that a total of sixty 
semester hours be required for this area. This will 
permit a teacher to take at least eighteen hours in 
each science and twenty-four hours in biology, inelud- 
ing courses in both botany and zoology. | 

The committee is composed of members represent- 
ing the four national science teacher organizations of 
biology, chemistry, mathematics and physics and the 
national science teaching group. A copy of the Pre- 
liminary Report of the Cooperative Committee on 
Science Teaching will be sent free to any one who 
writes for it to the chairman, Robert J. Havighurst, 
The University of Chicago. a We Wane 


Wooprow WILSON CiTy COLLEGE, 
CHICAGO 


sh SCIENTIFIC BOOKS 


the , 

et. THE AFRICAN MOSQUITOES 

088 Mosquitoes of the Ethiopian Region. III. Culicine 
jon adults and pupae. By F. W. Epwarps. British 
the Museum, 1941. 499 pp. 


THE discoveries made in comparatively recent years, 
proving that mosquitoes are the carriers of the organ- 
isms producing malaria, yellow fever and other dis- 
eases, have led to intensive studies of these insects. 
I can well remember that when I was working in 
Washington, Ross sent over some slides in support 
of his ideas concerning malaria, and how these were 
examined with much curiosity not unmixed with scepti- 
tim. Since that time very numerous research workers 
in various parts of the world have intensively studied 
hot only the medical aspects of the subject, but also 
the classification of the mosquitoes themselves. The 
“ M#African mosquitoes, which had been known only by a 
few species, mostly inadequately described, now num- 
ber 346 species, of which 301 are unknown outside of 
Afriea, and about a dozen more may be added if we 
include Madagascar and the Mascarene Islands. The 
species of the Mediterranean region of Africa, belong- 
4 ing to the Palearctic province, are not included. Even 

this large number does not include the whole fauna, 
ie MES 1S proved by the new species turning up in almost 













per 





every collection received. India, Burma and Ceylon 
have 293 species, but their structural diversity appears 
to be much greater, with 40 subgenera against 29 
(only three endemic) in Africa. The first great con- 
tribution to the knowledge of African mosquitoes was 
made by F. V. Theobald, whose great monograph of 
the Culicidae was published by the British Museum. 
Theobald described 114 new species from Africa, but 
later took up other entomological work, particularly — 
aphides. It was very fortunate that F. W. Edwards 
was able to continue the work, since he was probably 
the most competent student of Diptera living, and 
collectors all over Africa were delighted to send in 
their material, knowing that it would be well handled 
and reported on. The result was precisely that co- 
operation between the museum and the man in the 
field which is most productive of results. To the very 
great regret of all entomologists, Edwards died on 
November 15, 1940, just as his volume on the Culicine 
Mosquitoes of the Ethiopian Region was about to go 
to press. The work was, however, completed, so far 
as the materials available permitted, and was pub- 
lished during the following year. Its 499 pages in- 
elude descriptions of all the species, many illustrations 
and very interesting comments on species and varie- 
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ties, geographical distribution and other broad topics 
with regard to distribution. Edwards based his diseus- 
sion on that of J. P. Chapin, whose volume on “The 
Birds of the Belgian Congo,” published in 1932, is 
now regarded as a elassic. The birds have this in 
common with the mosquitoes, that they have been much 
studied and are comparatively well known. This 
might also be said of the butterflies, but they have not 
been treated in a sufficiently comprehensive manner. 

Although Africa has 65 species of Anopheles, dur- 
ing my travels in central and south Africa in 1931, I 
did not find any, nor did any of our party suffer from 
malaria. This seems to have been due to the fact that 
we timed our visit so as to be in the dry season. In 
Siam, it was quite otherwise, and Anopheles swarmed 
everywhere. Edwards discusses the relation of the 
Culicine mosquitoes to disease. He points out that 
before 1928 Aedes Aegypti (also called Stegomyia) 
was supposed to be the only transmitting agent of 
the yellow fever virus. But since that time, it has 
been proved that several other species may be in- 
volved. Filariasis, eaused by the worm Filaria ban- 
crofti, is communicated in the main by two species of 
Anopheles. 

The discussion of species and varieties shows how 
species which as adults appear almost exactly alike 
may differ strikingly in the male genitalia or else in 
the early stages or in habits. Races of Anopheles are 
in some eases distinguished mainly by features of the 
eggs. It is possible that hybrids may exist in nature, 
but of this we have no information. 

Students of any group of insects may study Ed- 
wards’s book with profit as an example of good 
taxonomy, and because the problems encountered are 
more or less similar in all groups of organisms. 

T. D. A. COCKERELL 


Citrus EXPERIMENT STATION, 
RIVERSIDE, CALIF. 


THE APPALACHIAN VALLEY OF VIRGINIA 

Geology of the Appalachian Valley of Virginia. By 
CHARLES Burts. Bulletin 52. Virginia Geological 
Survey, Charlottesville, Virginia. Part I, “Geologie 
Text and Illustrations” (stratigraphy, structure and 
geological history. 568 pp., 63 plates); Part II, 
“Fossil Plates (72 full pages) and Explanations,” 
totaling 270 pp.). Price, Parts I and II, $1.50. 
Part II available separately at 50 cents. 


THE Appalachian Valley of Virginia is a land of 
plenty and good living; its history has been one of 
romance and hard-fought battles; but its rocks offer 
so many problems that an adequate description of 
its geology has long been delayed. 

The rock structures of the Virginia Valley are com- 
plex, since the area lies between the open folding of 





the Cumberland Valley of Pennsylvania and th 
shingle blocks of the Valley of Hast Tennessee anq 
Alabama. Its structures show illustrations of domes, 
anticlines and synclines, overthrust blocks, fenster, 
and klippen, outliers and inliers and many areas of 
multiple shingle blocks. 

Along its trend there are many faults of more than 
a hundred miles in length; one, traced beyond its area, 
has been followed for three hundred miles. The are, 
exhibits many great overturned fault blocks; one te, 
miles across shows evidence of having been heaved 
and moved horizontally as much as twenty miles, 

Even more difficult than its structure is the unravel. 
ing of its stratigraphy. Fossils are not abundant; ip 
fact, they are lacking in many hundreds of feet of jts 
beds; nor are these fossils well known; many are yet 
to be described. The sediments from which the rocks 
were formed were laid down in narrow embayed seas 
subject to varying currents and to frequent changes 
in the character of the materials brought in from the 
lands. 

The two volumes by Charles Butts are epoch-mak- 
ing in the study of Appalachian stratigraphy. They 
are the summary statements, the synthetic views of 
Dr. Butts, who has devoted a lifetime to the study of 
this and adjacent areas. Not since the publication of 
the Rogers’ reports in 1835-41 has there been issued 
a comprehensive report covering the whole valley, 
and fittingly the volumes are dedicated to this great 
pioneer geologist. 

Volume I ineludes an introductory diseussion of the 


topography, relief and physiographic history of the 


area; the stratigraphy of its rocks, from the Cam- 
brian through the Pennsylvanian series; a discussion 
of the structural features of the valley and adjacent 
plateaus; and a comprehensive geological history of 
the area. 

Part II is of priceless value to all students of 
Appalachian stratigraphy, since it brings together 
and illustrates in one volume more than 700 of the 
diagnostic and characteristic fossils, many new, 0! 
the various horizons. It gives to all workers criteria 
for correlations, which heretofore have been based 
largely on the judgment of individual “authorities.” 

Since Dr. Butts has furnished a large-scale ge0- 
logic map of the area in his Virgnia Survey Bulletin 
42, the most important method of his presentation 1 
Volume I is by means of typical geologic sections, 
giving their lithology, thickness and fossil lists. His 
well-worded descriptions of locality outerops ant 
measured sections will be invaluable to all future 
students in the area. 

In his stratigraphic interpretations, Dr. Butts has 
recognized, as he words it, “that the kind and chat 
acter of the sediments of any area depend almost 
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entirely upon the physical geography and climate of 
the time of their deposition.” Contemporary de- 


- posits thus may have different facies. The recognition 


of the contemporarity of such different facies is the 
supreme test of the stratigrapher. He not only must 
know his fossils and lithology but also the fundamen- 
tal facts of sedimentation and of the historical geol- 
ogy of the area as well. 

For those who have worked in the area and know 
something of its difficulties, it is heartening to note 
Dr. Butts’s recognition of many such contemporane- 
ous facies: for example, in the Cambrian the transi- 
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tional equivalents of the Copper Ridge and of the 
Elbrook dolomites; the varying facies of the Blount 
group of the Ordovician; and the changing facies of 
the Devonian and Mississippian beds. 

In this day of highly mechanized style it is worthy 
of note that the bulletin is written in beautiful En- 
glish, printed in well-chosen type, on semi-gloss paper 
and illustrated by superb photography and reproduc- 
tion. The two volumes are models for scientific pub- 
lications in geology. 

E.utis W. SHULER 

SOUTHERN METHODIST UNIVERSITY 


SOCIETIES AND MEETINGS 


THE INDIANA ACADEMY OF SCIENCE 


Tue Indiana Academy of Science held its fifty- 
eighth annual meeting on October 29-31, at the Uni- 
versity of Notre Dame near South Bend, Indiana. 
Sectional meetings in botany, chemistry, geology and 
geography, psychology and zoology were scheduled 
and a total of 54 scientifie papers were presented. 
Following the annual dinner on Friday evening, Dr. 
Melvin G. Mellon, of Purdue University, delivered 
an address as retiring president entitled “Science, 
Scientists and Society.” He emphasized the respon- 
sibility of the scientist to society not only in his special 
field of work but in all his contacts with others. 

The officers of the academy, elected to serve for the 
year 1943, are: President, Theodor Just, University 
of Notre Dame; Vice-president, Charles L. Porter, 
Purdue University; Secretary, Winona Welch, 
DePauw University; Treasurer, William P. Morgan, 
Indiana Central College; Editor, Prentice D. Ed- 
wards, Ball State Teachers College; Press Secretary, 
(. Mervin Palmer, Butler University. As chairmen 
of the various technical sections: Anthropology, G. K. 
Neumann, Indiana University; Bacteriology, L. S. 
McClung, Indiana University; Botany, Arthur T. 
Guard, Purdue University; Chemistry, Edward 
Hughes, Eli Lilly and Company; Geology and Geog- 
raphy, Wallace T. Buckley, Indiana University; 
Mathematics, Will E. Edington, DePauw University ; 
Physics, O. H. Smith, DePauw University; Psychol- 
ogy, W. A. Kerr, R.C.A., Indianapolis; Zoology, Ray- 
mond M. Cable, Purdue University. It was decided 
to hold the 1943 meeting at Indianapolis. 

The Junior Academy of Science held its twelfth 
annual meeting on Saturday, with high-school students 
and teachers in charge of exhibits, reports and busi- 
hess meetings. James Sarasien, a student of Elmhurst 


High School, Fort Wayne, Ind., presided as presi- 


dent. 
C. M. PALMER, 


Press Secretary 





THE TEXAS ACADEMY OF SCIENCE 


THE annual meeting of the Texas Academy of 
Science was held at A. and M. College, College Sta- 
tion, on November 12 to 14. 

Fifty-two papers were read before the five sections 
of the Senior Academy. In addition to these sectional 
programs two symposia of five papers each were held. 
L. W. Blau was chairman of a symposium on “Con- 
servation and Utilization of the Natural Physical Re- 
sources of Texas.” Walter P. Taylor led a symposium 
on “Conservation and Use of Natural Biological Re- 
sources in Time of War.” Both the Collegiate and 
the Junior divisions held business meetings and con- 
ducted programs on November 14. 

Three special addresses were delivered before the 
Academy at this meeting. Following a luncheon on 
Friday, Captain H. A. Hammer, Chemical Warfare 
Service, U. S. Army, spoke on “Science in Relation 
to our Armed Forces.” On the same occasion Dean 
Chauncey Leake, of the University of Texas Medical 
School, discussed “Mechanism of Action of Ordinary 
War Gases.” Professor Henry B. Ward, of the Uni- 
versity of Illinois, spoke, following the annual banquet 
on Friday evening, on “Utilization and Conservation 
of Biological Resourees.” 

The following officers were elected for the coming 
year: President, Frederick A. Burt; Executive Vice- 
president, W. R. Woolrich; Vice-president of Section 
I, Paul C. Witt; Vice-president of Section II, C. S. 
Smith; Vice-president of Section III, C. A. Nichols; 
Vice-president of Section IV, Frederick B. Plummer; 
Vice-president of Section V, Gordon Gunter; Treas- 
urer, Father James E. Norton; Editor, L. W. Blau. 
The assistant secretary, G. E. Potter, and the secre- 
tary are serving the second year of two-year terms. 

The executive council voted to hold the next annual 
meeting at the University of Texas in Austin. 


Leo T. Murray, 
Secretary 
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SPECIAL ARTICLES 


PLASMA PROTHROMBIN CONCENTRATION 
IN DOGS GIVEN 3,3’-METHYLENEBIS(4- 
HYDROXYCOUMARIN) AND PURI- 
FIED BEEF PROTHROMBIN 


WHEN the prothrombin concentration of the blood 
becomes markedly reduced, hemorrhages of varying 
degree of severity are likely to oceur. To avoid that 
difficulty the hypoprothrombinemia can in many in- 
stances be corrected. The practicability of administer- 
ing prothrombin itself for that purpose has perhaps 
occurred to many, but heretofore it has not been pos- 
sible to obtain a sufficient quantity of purified material 
for experimental purposes. 

We have recently been able to obtain purified beef 
prothrombin in large amounts with the use of methods 
already described,! and have found that plasma pro- 
thrombin concentrations can be raised well above the 
danger zone for a significant period of time. For 
the experimental production of hypoprothrombinemia 
6 dogs were given 3,3’-methylenebis(4-hydroxycou- 
marin). This compound, recently isolated from 

spoiled sweet clover hay by Campbell and Link,? was 
administered in two doses of 14 mg/kg each, 24 hours 


























apart. Within 48 hours (Fig. 1) the plasma pro- 
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14 mg/kg of 3,3’-methylenebis(4-hydroxycoumarin) were 
given orally 24 hours apart. Blood samples were taken at 
1, 6, 12 and 24 hours after restoration of the prothrombin 
level with injected beef prothrombin. 


thrombin concentration (measured by the two-stage 
method,® which in our hands had a standard error of 
3.3 per cent. at various levels of activity) dropped 
below 20 per cent. of normal, and continued to drop 
until the fifth day, when slow spontaneous recovery 
occurred. One month later the experiment was re- 
peated. When the level of prothrombin had again 
dropped below 5 per cent. the dogs were given a con- 


1 W. H. Seegers, Jour. Biol. Chem., 136: 103, 1940. 
2H. A. Campbell and K. P. Link, Jour. Biol. Chem., 


- 138: 21, 1941. 


3 E. D. Warner, K. M. Brinkhous and H. P. Smith, Am. 
Jour. Physiol., 114: 667, 1936. 


centrated solution of purified beef prothrombin intro. 
venously (17,000 units per cc in 0.9 per cent. Nac], 
0.09 per cent. potassium oxalate) in sufficient caley. 
lated dosage to raise the prothrombin level to 200 pe, 
cent. in 2 of the dogs and 100 per cent. in 4 of the 
dogs. The calculations were based on our observation 
that normal dog plasma contains 200 units of pro. 
thrombin per ce and the assumption that plasma yo. 
ume equals 5 per cent. of the total body weight. 

The concentration of plasma prothrombin in the 
dogs given beef prothrombin solution rose promptly 
to approximately the expected level. The rate of djs. 
appearance of beef prothrombin, while initially rapjq, 
noticeably paralleled the rate of disappearance of 
dog prothrombin resulting from the administration 
of 3,3’-methylenebis(4-hydroxycoumarin) to normal 
dogs. These curves suggest not only that beef pro. 
thrombin, on injection, can replace dog prothrombin 
in the physiological mechanism of blood clotting, but 
that the mechanism of destruction of the two may be 
the same. 

Slow spontaneous increases of plasma prothrombin 
occurred in all animals during the recovery period, 
However, in dogs not receiving beef prothrombin 
there was evidence of an over-correction of the de. 
pleted plasma prothrombin. On the other hand, the 
plasma prothrombin levels in dogs given beef pro- 
thrombin did not attain their previous normal level 
during the 25-day experimental period. It is of in- 
terest that the animals tolerated the prothrombin 
preparations surprisingly well. They were kept under 
close observation, and reactions (retching, vomiting 
and defecation) of varying degree of severity were 
noted which were mainly dependent on the speed oi 
injection. These can doubtless be ascribed to globulins 
still associated with the prothrombin itself, and with 
their removal the observed reactions may no longet 
occur. 

SUMMARY 


Purified beef prothrombin will antidote the hyp 
prothrombinemia induced in dogs by oral adminis- 
tration of 3,3’-methylenebis(4-hydroxycoumarin). I! 
the hypothesis is proven that this chemical compound 
acts only by preventing the production of prothrow- 
bin in the liver then the life of injected beef pr 
thrombin is probably of the same duration as thal 
of the dog’s own plasma prothrombin; namely, 2 to3 
days. 

DanreL A. McGinty 

Water H. SEEGERS 

Caru C. PFEIFFER 
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' with one quarter volume of ether. 


,TTEMPTS AT PURIFICATION OF A MURINE 
STRAIN OF HUMAN POLIO- 
MYELITIS VIRUS? 


Tue SK strain of human poliomyelitis virus 
adapted to rodents by Jungeblut and Sanders? offers 
convenient material for physico-chemical study be- 
cause of its high virulence in mice and its relative 
stability. Preliminary information on the physical 
nature of the murine strain of this virus is presented 
here with an outline of the method used for its purifi- 
cation. 

Infected mouse brains, kept frozen in the refrigera- 
tor, are ground with 9 volumes of saline, containing 
0.1 per cent. glycine. Glycine is now being added 
routinely to all virus preparations, since this substance 
was found to inerease considerably the stability of the 
virus in high dilutions. The 10 per cent. brain sus- 
pension is clarified by low-speed centrifugation and 
the supernatant is removed and vigorously shaken 
This material is 
recentrifuged for one half hour in the large tubes 
of the Swedish angle centrifuge. The fats collect at 
the top, leaving a clear fluid below which has the 
same potency as the original brain suspension (7.e., 
10° to 10° M.L.D. per 0.03 ce intracerebral inoculum 
in mice) and a protein content of about 0.2 per cent. 
To this fluid is added slowly one quarter volume of 
M acetic acid-Na acetate buffer, pH 4.6. The pre- 
cipitate which forms is centrifuged down and the 
supernatant discarded; the precipitate is washed in 
saline-acetate buffer, recentrifuged and thoroughly 
resuspended in a volume of 0.12 M Na,HPO, equal 
to one tenth that of the original solution. The in- 
soluble precipitate is centrifuged off and discarded, 


| whereas the supernatant is further clarified by addi- 


tion of three tenth volume of saturated ammonium 
sulfate solution. The new precipitate which forms is 
removed by centrifugation, leaving a clear super- 
natant which is freed from ammonium sulfate by 
dialysis. The virus titer of this solution is 10*® to 10° 
M.L.D., with a protein concentration of ca. 0.1 per 
cent. This operation, therefore, concentrates the virus 
nearly ten-fold without significant loss and removes 
at the same time about 95 per cent. of the non-active 
material. The solution just described is stable and 


1 Aided by grants from the Warner Institute for Thera- 

see Research and the Philip Hanson Hiss, Jr., Memorial 
‘und, 

20. W. Jungeblut and M. Sanders, Proc. Soc. Exp. Biol. 
and Med., 44: 375, 1940; Jour. Exp. Med., 72: 407, 1940; 
Jour. Am. Med. Assoc., 116: 2136, 1941; C. W. Jungeblut, 
M. Sanders and R. R. Feiner, Jour. Exp. Med., 75: 611, 
1942; C. W. Jungeblut, R. R. Feiner and M. Sanders, 
Jour. Exp. Med., 76: 31, 1942. 
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may be kept in the ice-box for weeks without signifi- 
cant loss in titer. 

Attempts to extract the virus from this solution 
by chemical means—such as precipitation with am- 
monium sulfate, NaH,PO,, acetic acid or adsorption 
on either tricalcium phosphate or aluminum hydroxide 
—in general, resulted in appreciable inactivation of 
the virus. These attempts were therefore abandoned. 
It may also be mentioned in passing that in the course 
of this work peculiar granular precipitates were occa- 
sionally observed, which may have been similar to the 
material recently described by Racker.* They were 
not associated, however, with particularly high in- 
fectivity, and therefore their nature was not further 
investigated; the possibility of their being virus was 
later dismissed when it appeared that there was too 
little virus present to yield such precipitates. 

Extraction of the virus from the same solution by 
ultracentrifugation gave more satisfactory results. 
The following experiment may be cited as an example. 
Fifty eubie centimeters of the solution (protein con- 
centration ca. 0.1 per cent.) were centrifuged at an 
average velocity of 600/r.p.s. for 38/minutes. The 
tubes were decanted and allowed to drain, and the 
hardly visible sediments were resuspended in a total 
volume of 1 ce of buffer. The fluid thus obtained, 
after discarding some coarse impurities, was bluish 
and slightly opalescent and had a protein content 
of the order of 0.01 per cent. (as estimated by pre- 
cipitation with sulfosalicylie acid) which showed that 
only a small percentage of the solutes present con- 
sisted of high molecular weight material. The titer of 
the solution before centrifugation being 10° M.L.D., 
after centrifugation the titer of the supernatant was 
10° and that of the resuspended sediment 10°, indicat- 
ing that practically all the virus had been sedimented. . 
However, since the theoretical titer of the resuspended 
material should have reached 10°’, it is probable that 
the virus was not entirely recovered, or that some 
inactivation had occurred. In view of the fact that 
the 50 ce which were centrifuged had been prepared 
from 44 gm of mouse brain, the yield appears to have 
been less than 1 mgm virus per 100 gm of infected 
mouse brain, representing about one part in 10,000 
of the total brain proteins, an exceedingly small 
amount indeed. 

Further attempts were made to estimate the sedi- 
mentation constant of the virus in this same solution. 
For this purpose the material was centrifuged in the 
sectorial cell of the ultracentrifuge, or in capillary 
tubes placed horizontally in the Swedish centrifuge, 
and the supernatant was sampled after runs of vary- 
ing length and velocity. A value of the order of 


3 EB. Racker, ScrENCE, 96: 364, 1942. 
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200 S was obtained, which corresponds to a molecular 
weight of 10 million or more, depending on molecular 
shape. These experiments also revealed that, after 
complete sedimentation, the virus could not, in gen- 
eral, be recovered without some loss in titer, due pre- 
sumably to inactivation or to mechanical difficulty in 
completely resuspending a very small sediment. 

Comparison of the observations recorded here for 
SK murine poliomyelitis virus with the results ob- 
tained by Gard and Pedersen,* who worked with 
Theiler’s virus of spontaneous mouse encephalomyeli- 
tis, suggests that the two viruses are not significantly 
different in the physical sense. Thus, Theiler’s virus 
was found to have a sedimentation constant of 160; 
a molecular weight of 52 million and molecular dimen- 
sions of 640 mu» for the long diameter and 14 mp for 
the short diameter were estimated from sedimentation 
and optical diffusion measurements; these data were 
obtained with a fraction which represented 0.5 mgm 
out of 100 gm of infected mouse brain, and which 
carried practically all the original infectivity. The 
preliminary results reported here for SK murine 
poliomyelitis virus are therefore in fair agreement 
with those of the Swedish workers. For human polio- 
myelitis virus obtained from monkey cords, a slightly 
lower sedimentation constant of 62 has been recently 
reported.° The activity of the viruses belonging to 
the poliomyelitis group, therefore, regardless of the 
strain of virus considered, appears to be always asso- 
ciated with material of very heavy molecular weight. 
On the other hand, these viruses are able to pass 
through membranes of small porosity, and particle 
diameters of about 10 mp» have been obtained from 
the filtration of all three strains.*”* The apparent 
contradiction between sedimentation and _ filtration 
measurements is not completely resolved if one makes 
the permissible assumption that all three strains 
consist of long thread-like molecules, since the length- 
wise progression of such molecules through ecollodion 
membranes of low permeability does not seem quite 
plausible. It is probably more rational, therefore, to 
suppose that the rapid sedimentation of these viruses 
is due to the fact that they are present mostly as large 
aggregates of elementary particles, conceivably in 
};near association, which are able to break up, to some 
extent, into smaller active units. This view would be 
supported by analytical measurements of the diffusion 
of Theiler’s virus.® 

4S. Gard and K. O. Pedersen, SciencE, 94: 493, 1941. 


5H. 8. Loring and C. E. Schwerdt, Jour. Exp. Med., 
75: 395, 1942. 

6W. J. Elford, I. A. Galloway and J. R. Perdrau, Jour. 
Path. and Bact., 40: 135, 1935. 

7M. Theiler and S. Gard, Jour. Exp. Med., 72: 49, 
1940. 

8M. Sanders and C. W. Jungeblut, Jour. Exp. Med., 


75: 631, 1942. 
9 J. Bourdillon, Jour. Gen. Physiol., 25: 263, 1941. 
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The essential purity of the materials obtained by 
Gard and Pedersen or by us can not be assessed ag 
long as none of the criteria usually employed for 
chemical purity can be applied. It may be remarked, 
however, that the protein present in one lethal dose 
of the ultracentrifuged preparation described above 
must have weighed about 3x10 gm, which jg 
equivalent to 180 molecules with a molecular weigh; 
of 10 million. If one assumes that an appreciable 
proportion of these molecules were in an inactive 
state, only a comparatively small number of actiye 
molecules could have been present to constitute one 
lethal dose for mice. This in turn may be taken ag 4 
suggestion that “pure” virus represented a substan. 
tial fraction of the material isolated. 

JAQUES BourpiLioy 
Dan H. Moore 
DEPARTMENTS OF BACTERIOLOGY 
AND ANATOMY, 
COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY 


DIHYDROXY-STEARIC ACID AND VITA- 
MIN K DEFICIENCY 

THE fat depots of animals show relatively high 
acetyl values, indicating the presence of considerable 
hydroxy-fatty acids. These acids, therefore, are nor- 
mal constituents of omnivorous dietaries. 

It has been reported that butterfat is superior nv- 
tritionally to vegetable oils.t The appearance of this 
report prompted the suggestion that possibly this 
superiority was due to the hydroxy-acids in butterfat, 
since butterfat is relatively rich in these acids and their 
presence in animal tissues may be presumed to indi- 
cate a nutritional significance. Later it was reported’ 
that the active factor in butter is a long-chain saturated 
fatty acid. 

To test our thesis a synthetie fat containing a pro- 
portionally large amount of dihydroxy-stearic acid was 
prepared and fed in the dietary of albino rats. The 
data on the nutritive values of hydroxy-acids will be 
presented later but we wish at this time to report in- 
teresting abnormalities observed during a part of this 
investigation. 

A control group of 25 weanling rats was put on 4 
diet containing 18 per cent. easein (Labeo), 53 pet 
cent. sucrose, 25 per cent. hydrogenated fat (Spry) 
and 4 per cent. mineral salts. Each rat received 4 
daily supplement of 60 I.U. vitamin A, 6 I.U. vitamin 
D, 0.02 mg thiamine, 0.025 mg riboflavin, 0.10 mg 

1E, J. Schantz, C. A. Elvehjem and E. B. Hart, Jo". 
Dairy Sci., 23: 181, 1940. 

2E. J. Schantz, R. K. Boutwell, C. A. Elvehjem and 
E. B. Hart, Jour. Dairy Sci., 23: 1205, 1940; R. K. Bout- 
well, R. P. Geyer, C. A. Elvehjem and E. B. Hart, Jour 
Dairy Sci., 24: 1027, 1941. 


’R. B. Hubbell, L. B. Mendel and A. J. Wakemar, 
Jour. Nutrition, 14: 273, 1937. 
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d-caleium pantothenate, 0.02 mg pyridoxine, 0.10 mg 
nicotinamide and 15 mg choline. A test group of 25 
animals received the same dietary except that the fat 
was replaced by a synthetic one, each molecule of 
which contained one molecule of dihydroxy-stearie acid 
and two of the same fatty-acids that were present in 
the control fat. All animals in the control group sur- 
yived the 70-day test period, gained an average of 170 
grams and showed no abnormalities on autopsy. The 
test group gained weight less rapidly, showed within 
9) to 30 days external evidences of blood loss and ex- 
tensive internal hemorrhage on autopsy. Blood sam- 
ples were taken from tail incisions for hemoglobin 
estimations. Inecisions in the test group animals 
failed to heal normally, and many of the animals died 
from acute blood loss. Only 4 of the 25 test animals 
survived as long as 70 days. 

Since this syndrome resembled that reported for 
vitamin K deficiency, this experiment was repeated 
with three test groups. The first group received the 
same dietary and supplements as the test group in 
the previous experiment. The second received in ad- 
dition a daily supplement. of 0.10 mg of 2-methyl-1, 
4-naphthoquinone and the third a daily supplement 
of 4 mgs of liver extract (Lilly). 

The first and third groups developed the same de- 
ficiency syndrome within the same period as before 
and showed the same internal picture on autopsy. 
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Blood-elotting time* was much prolonged in compari- 
son with normal rats of the same age (24 minutes vs. 
1.5 minutes). The average hemoglobin value and red 
cell count were low, while the average white cell count 
was slightly increased. Nucleated red cells were seen 
in stained blood smears. The therapeutic value of 2- 
methyl-1,4-naphthoquinone was demonstrated by feed- 
ing this compound to deficient animals. Blood-clotting 
times became normal within three days. Furthermore, 
none of the rats fed the naphthoquinone throughout 
the test period developed the syndrome and all showed 
a favorable weight increase. 

In summary we may say that rats normally do not 
require vitamin K in their dietary because it is syn- 
thesized in and absorbed from the intestine. How- 
ever, in this case, a diet supplying all critical factors 
known to be necessary to the rat induced vitamin K . 
deficiency when the fat of the diet was replaced by a 
synthetic fat containing a large proportion of di- 
hydroxy-stearie acid. The deficiency syndrome was 
prevented and cured by the administration of 2- 
methyl-1,4-naphthoquinone. Further research is under 
way to determine the mechanism by which this dis- 
order is produced. 

E. E. LockHart 
H. SHERMAN* 
R. S. Harris 


NUTRITIONAL BIOCHEMISTRY LABORATORIES, 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A METHOD FOR THE REMOVAL OF BAC- 
TERIAL CONTAMINANTS FROM SUSPEN- 
SIONS OF INFLUENZA VIRUS! 


THE isolation of influenza virus commonly involves 
the inoculation of ferrets or of fertile eggs with throat 
This source material is of course heavily 
contaminated with a variety of bacteria, a fact which 
sometimes complicates the procedure very consider- 
ably. Similarly bacterial contaminants may be the 
cause of trouble in laboratories where influenza virus 
strains are carried through numerous serial passages 
inchick embryos. Filtration through candles or ultra- 
filters does not always solve the problem, for the virus 
itself may be retained along with the offending organ- 
isms. We wish to deseribe here a method which per- 
nits destruction of contaminants without inactivating 
the associated influenza virus. 

In earlier work? it was noted that Zephiran, while 
possessing strong bactericidal powers for the majority 


washings, 


'The opinions advanced in this paper are those of the 
Writers and do not représent the official views of the Navy 
Department, 

* Albert P. Krueger and Unit Personnel, U. S. Naval 
Medical Bulletin, 40: 3, 1942. 





of pathogens, does not inactivate type A or type B 
influenza virus in concentrations as high as 1/10,000 
acting for one hour at room temperature. Tests con- 
ducted with Zephiran 1/1,000 in physiological saline 
showed that this relatively concentrated solution does 
not produce pulmonary irritation when administered 
to mice by the intranasal route. 

For the present experiments a 10 per cent. aqueous 
solution of Zephiran (a mixture of high molecular 
alkyl-dimethyl-benzyl-ammonium chlorides) diluted as 
necessary in nutrient broth or physiological salt solu- 
tion was used. The effeet of Zephiran on 10-day-old 
chick embryos was tested by inoculating groups of 4 
eggs with each of a series of dilutions. 0.1 ml aliquots 
of 1/5,000, 1/10,000, 1/20,000 and 1/100,000 dilu- 
tions of Zephiran in normal saline solution were in- 
jected into the allantoic fluid of the eggs, after which 
the latter were incubated at 37.5° C. All the embryos 
survived the observation period of 78 hours. 

Since throat washings from patients with influenza 
were not available, artificial mixtures were prepared 

4R. B. H. Gradwohl, ‘‘ Clinical Laboratory Methods and 


Diagnosis,’’ 2nd ed., 406, 1938. 
* Lever fellow. 
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by having two normal individuals gargle with 20 ce 
of broth. A 10 per cent. mouse lung suspension of 
strain W. S. was diluted 1:50 with one of these 
specimens and the other was used as diluent for a 
mouse passage strain of type B virus (Lee). The 
mixtures were added to like volumes of Zephiran 
(1/10,000 in normal salt solution), thus reducing the 
virus dilution to 1 per cent. of the original 10 per 
cent. lung suspension and the Zephiran to a final con- 
centration of 1/20,000. 

After standing at room temperature for 20 minutes 
aliquots were removed from the specimens for inocula- 
tion into eggs. Three 0.1 ml amounts of each ten-fold 
dilution ranging from 10-° to 10-° were injected into 
the allantoic fluid of 10-day-old eggs. The eggs were 
incubated at 37.5° C. for 48 hours and the allantoic 
fluids were then harvested, pooling those from the 
three eggs of each dilution. Five mice were inocu- 
lated with the pooled egg material from each dilution, 
using 0.05 ml inocula administered intranasally. As 
animals died they were promptly autopsied and lung 
lesions noted; those surviving 10 days were sacrificed 
and the lungs inspected for lesions. 

The results of the animal experiments are summar- 
ized in Table 1. In the case of the W. S. strain the 
10-* dilution employed for egg inoculation contained 
active virus as did the 10-° dilution of Lee strain 


material. 
TABLE 1 


RECOVERY OF INFLUENZA VIRUSES FROM ZEPHIRAN-TREATED 
THROAT WASHINGS* 








Virus dilution of 





Strain egg inoculum Mouse reaction; 
1:1,000 ee ee ee 

1: 100,000 Ko Ko Ko ie K 

sa? s . 0 0 0 0 0 

WS (Type ‘A’) 1: 1,000,000 Ko Ko Ko Ko Ko 
1: 10,000,000 Ko Ko Ko Ko Ko 

1: 100,000,000 Ko Ko Ko Ko Ko 

1: 1,000 Pe ous Goer, ek 

1: 100,000 7s ¢ 28 

Lee (Type ‘B’) 1: 1,160,000 * 3 3°24 2 
1: 10,000,000 Ko Ko Ko Ko Ko 

1: 100,000,000 Ko Ko Ko Ko Ko 





* Treatment with 1/20,000 Zephiran 20 minutes at 20° C. 
rendered throat washings free from bacteria. Aliquots were 
inoculated into eggs and after incubation allantoic fluids were 
administered to mice (0.05 ml intranasally). 

+ Numbers indicate days elapsed between inoculation and 
death. Subscripts indicate lung lesions if mouse was sacri- 
ficed on 10th day. Ks is complete consolidation, Ko is none. 


Aerobie and anaerobic cultures of the throat wash- 
ings prior to treatment with Zephiran revealed heavy 
growths of those organisms commonly found in the 
mouth and pharynx. After exposure to 1/20,000 
Zephiran for 20 minutes no bacteria could be isolated 
from 48-hour cultures of the throat washings or from 
9-day subcultures. 

3The Unit Personnel of Naval Laboratory Research 


Unit No. 1, Jour. Lab. and Clin. Med., 27: 1197-1198, 
June, 1942. 
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Stock virus suspensions originally harvested from 
infected eggs and mice, and accidentally contaminateg 
with bacteria during handling were readily freed fro), 
contaminants by Zephiran treatment as outlined fo, 
the throat washings. Cultures showed that the nyy. 
bers of contaminating bacteria were smaller than in 
the case of throat washings, but in every instance the 
preparations maintained full virus potency and y. 
mained free from organisms after exposure { 
1/20,000 Zephiran for 20 minutes. Of particular gig. 
nificance is the fact that the method functioned effe,. 
tively with contaminated mouse-lung suspensions 
despite the quantities of tissue particles present. The 
dilution of Zephiran in broth did not lessen the disin. 
fecting action. 

Our findings indicate that it is possible to free jp. 
fluenza virus contained in throat washings, egg fluids 
or ground mouse lung menstrua from adventitious 
bacterial contaminants by treatment with 1/20,000 
Zephiran for 20 minutes at 20° C. This agent does 
not inactive either type A or type B influenza virs 
under these conditions. 


THE PERSONNEL OF U. S. Nava 
LABORATORY RESEARCH UNIT No, 1! 
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MC-V(G); L. E. Rosenberg, Lieut. H-V(S); N. §. 
West, Lieut. H-V(S); A. S. Browne, Lt. (jg) H-V(S8); 
O. J. Golub, Lt. (jg) H-V(S); A. H. Jacobs, Lt. (jg) 
MC-V(S); J. R. Mathews, Lt. (jg) H-V(S8); H. M.S. 
Watkins, Ensign, H-V(S); A. J. Glazko, CPhM; I. L. 
Shechmeister, CPhM; W. L. Axelrod, PhM, lc; E. 2. 
Chisholm, PhM, le; G. B. Saviers, PhM, lc; H. RB. 
Burkhead, PhM, 2¢; C. R. Webb, Jr., PhM, 3ce; J. A. 
Gray, Jr., PhM, 3c; and E. B. Mansfield, ChP (Ret.), 
and D. D. Mentz, HA, 2¢ both of the U. 8. Navy. 
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